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. : 

mt^MWW^cnm&mzY).'^ ymm ( i i ) ri^^ 

i i , RiJ id^E ^ A* ^ X e ^ ^ i-^ 7l'R!t:^tI i T 

m ^-it-^x^^^oc > ^^ssft -^-1. is^Ji 1 7b^4 ^0 

^f4:^^o^®^itfLL■Ci§^LJPrS^^•r^X^^r-^^t' 
. rar^L, m-ftJ^m J; OAST'S nSiO^^(4:S^ (1 ) 



{5) t. 
(7) 

m%d,y^ h-^^m^±f^zm^^ixfzy-hmm<s y 
t, 

md,'<^~^mim.v^mitV'-xmmzmmt^ji o tzm 
^^ttftv-^mM ( 10) 
mm^i^^Mcommizm^^irfz ymm ( i 

-i^i%ii^mi^mwLcom^yj\^(^zis^'^xmMBcDm&}\ m 

Wmi^zMfXimn^ 1 (7)WM^ 0 l>^;E?^'5:^2i7)M 

mu^mi^^co^mm±^zmm^tL. m^^mi^mm. 
mi^i^mt^mm^^^m^mmf^z b*>' k- ey ^^ii 

mtmm^-7^^}m<^mMzm^iivrzY- 

(7) ... 

mM^^'-^mmLv^mMiv-'^^Mmizmm'hJioizm 
^^tifzv-xmm. ( 1 0 ) t . 
mMz^i^mwL^mmizm^^ttfz b' u>f >"i:^ ( 1 
1 ) t^^t. . ' - 

(t-sfjis^-x^.i^p^iOH^ieBoig^tmriB^ra^^^^ 
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[00 0^ ] 
coo 0 2] 

#||^yN-V-MOSFETO7f^S]^i^|g5, 6 8 1. 7 

SFET^Il6tI^-r. C<7)[ltC^$il-g,/\^»7-MOS 
FET(i. pM<-Xfii^l 0 1i:y-hmigl 0 2i: 
om\.z^m.<r>x^' ^fi^iil OS^EEL. ^iOn- 
M^P,lil0 3e^-r^^;^?gE^^i^i:LTV^-S. 

T , p M<-xfii^ 10 1 mBaJ¥- vmk\^2mt- 



fih^-^m^zx n- ^^M® 1 0 3 \^zmKhw^^M^ 

S F E T (Cit t T :t >'^filC^iSM^ H o T I ^ ^ . 
[00 0 3] ::iO^NV-MOSFET-Cii, pM^-^ 

Hi^l 0 2c7)?^m£7)/::i6^0B (;f:nv)>)^;tvi±j?s^i 

h^-j\Z\.. n- Mxfc^:?'dr>'-\-/^Sl 0 4^a®igl5^ 
^^Cltrn- M^j^Jil 0 3^?^fiJc:L-CU^, 
[0004] 

[^0^/i/^'P^LJ:':i:-r-S.i^M3 t:6^L=Sr?i?^'^. pM< 
-^^J^l 0 lCOB^i7)/:!a6i7)Bi7)^:t>'a7v.^^$il 

s^m^-fhn' m.:s^'^9^i^-^)vm\0A(nmmmz 
ss^.L, n- mmmm\^^^^m-h^%t'^vmzK 

^LTt^(.\ K^MW\-y^MOSFETC^:SroTL 
[0005] 3^^Bgti±IS^iit3|g^i:fiSc$^l.^.B (.if 

[0006] 

#f4=S^ ( 1 ) ^0±^M±tc, CO^f2^^^J: 0 
ALT, pMi7)^->?.^i^ ( 3 ) ^m^^h^Mt . ^ 



^-r^t^tic. <-.x^i^o^$ioi>^v-i^i^^ 
ioy-^^nSi (4) ^jem-hJMt. ^M^^^^/t^ii 

±C::>--l-$fe^^ (7) *:/rUr>--bm^ (8) 

-xm^ (10) ^?^^ir-g,x^i:; ^^f^t^S^iO^ 
fPJtc HU"^ v-m^ (11) :kmm-h1M>:, . ^^LX 

\^hz>i^mw.t\.x\^h. 

[0007] ::iOJ:-5tc. pMO'^.-^ffi^^'g-O^ 

#:ii*^fi$^l:-t-g)=^1i^Yl:x^^^t;c^^. ^^i^lLx 

0^®i7)^H^gi4^^$f^^(7)ic-r -l-Cl^ri^^'T^^*. ceo 
^ig-ftX^^-^^^tTj^C^-Am^^OiSHCn 

<m^t-WM\^X\^t.^j:L't-km±X%h. ciit^J: 

mi)-^<-xmmizMfxMm^icoiz-ri :;tt-x'^ 
[0 00S3 tfz. m^m2iztm<^Xo(,z. -^^v^i 

-At/::B^vg'ti-fl:r--/i-^^Jl-^, ^'hii^tfc <T^ h 

^(ox\ zco^o^^m^TtBco^my^yT-ou^^m 
m^-c^^/vmt^^^-xmmizi3^^fXMm^j:i>i7^izi'^ 

[0009] 11^313 cie^o^p^(c*5v»Tti; mm^' 

^i^-^/u^mzx-^xm^^^trnz. ^ioxtr^^sfi^ 

-ryt'^:gi7)J^c7)^^(3 J: T B ^^Sli-fk^-tt -I. ^ 

[0010] /5ri3. ms^Aizijki-x 0 ^ffif-A-^'- 
JSIS-ft ^^T -:> T ^^^B^ali ^ (Him ^ ^-r ^^/U/i 

v^Tti; m^^bxM^T^mfc, ^mi^mco^m^^^m 
zt^wmtLx^^h. • ' ; : ' 

[0 01 1] J:i?5J;eiC^fE14>f ^>'X.v^y^CJ;o 
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[00 1 2] li^JietciE^co^^tcfev^Tti. 
mmm^n<r)miiZ^ ^^mcrmm^mtLxmim 
^mm-hJM^^A.X'\^h^t^^mtLx\^h . <i 
<nXo\.z. ^i^^mo^mm^mtvxmm^m^Lfz 

^m(r>^m<ommt.x''<fz.hfz^. 

tcj:'}. mm{t:Lmzx->xm{t^'±tm^^9^t^< 

[00133 mik-mi^ztmcnw^izi^^-^xt,t. ^mw- 
.s^ ( 1 ) (^w^:nmz^v^xB^mi^f}^. MMf-.^^- 

wmx^mwLxa D , ^-xmrn-h^mw-m ( 2 ) 
M'^xitmKnwMX 0 hm'^^tiimzcommx^-L 

TV^^<rt^#^i: 

■ -^Mi^t3;&stTiL^m 1 com^x^w^t J: 0 

citT'. ^M"^-^ ^^)vmt^-:^m^(r>m,^mz^<Ty:^ 

imimm.ti^Mmz^it vfz i> cn^zx^ . 5i^(c*®f-r 
[0014] t.fi. mm^^ A-)V>L^-7.w.^(nmmz 

^w-w^(nm^'^mzi6\-^xB<7ymmiK 
^-7^mm^h^mwm\;zi)^^xw> 1 0 

mm.^^}:.'^^h:L}:.i?X%h. 

[00 15] mt.-s^s{zizm(nwtmz^^^x\x^.^-7. 
^iiS(C3) t^s^-v^^yt'Ji (5) a^mm-m^mz-^^'f 

[0016] 

{^\mwm.)M\\z^ ifmmmm.^z^nh 'j--7 

0:ty n ^ ^ :f M O S F E T 

'^izmmtht-^-mr^i,.cr>xh^. . 



i 
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[00 1 7 3 ^l(Cg-:?OT$ra^^V-MO SFETO) 
1 ii:±®2r±^® 1 a t ^^mcf'KnmXhh 

[ 0 0 1 S 3 n- ^JCb-;i2c7)^^SPt;>5tt^Rfr5tMJ[^ 

TffM$ix-Ci30, B&l x 1 0^7cm-31.1±i7)iiii::^ 
-^X^^h. tfz. P- M^->!.^J^3oa^SiS<:0H^^li 

tm^^tixy^^t. 

[0 0 1 93 $4>t=, m^z-y^mMAtn- Mxe 

M2i:s:SICJ;3(c. p- ^^-XM1^30a®^(Cii 
n- i C^^^iJ-IS^^iXTV^-S^. ^£0n- MS i C 
msit^ X.^*:$^^zy-r/U^mzxm^^tLfzh<^Xh 

^m^y^. zcon- ms i cm 5it^yu xc^miiF 
miz^y^^fimm.mt Lxmm-h. wr. n~ msi 

10 0 2 0 } mm^^^-fi-msitN imm) ^h-an-^ 
h(zm\^^xm^^tixi5K> . -eoK-^NVh^ti. m 

rMl X 1 Oi^cm-s — l X 1 0i''cin-3^^c7)t£?m 
-^'OhmmiXft^'^Xi-^h. ZtilzJ:^^ ^^ym 

iji-i\:^m^ixx\^-^^. mm^^^-)um5cri±m:hxi/n 
' mv-ysmm4co±mizitm^itizxy-hmim7 
tmm,-^tix\^^^. $^ic, y~hm^m7co±i^zi,±y 
-hmm8-/}mm,-^ixx\^'^h . y-hmmsiimmm9' 

I^ZXmhtiX^^h. re^M9i:LTLTO (Low T 
emperature - Oxide) Mti^^ I ^4>fLT 

'^i7)±izuv-xmmioi}^m^^ix. v-7.mM 
titTv^^. tfz.-n^ m^i^mw,i<^M'mihtz 

[0 02 1 3 <!rjz. miiz^-rMosFETcom^m 
m2'--m4izm-:Si-^xim^h. 

m2 (a) iZ^i-Jim: ti". nmAHtfziteHt 
OOumXhD. ^^®la;??M000l) SiM. X 

i±. M 1 2-0) amxh^o Z:^mwii(o±mmi 
-rto ^mxii. T)- mjz}::m2i±Tm^mmi tnm 

[00-223 m2 {h) iZ^-TTm:) n-.Mxfl2 
,C0±cr>m^mmzLTOM2 0^^mL. Ztl^^T.^ 
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mt. i^:/j^7 0 o'c. i}mm&i}^4 o o . 350, 2 

70/200. 140. 90. 55. 30keV. ^ix 

"t^irmnmmRi'znm-r^ h-xm*^ 1 . 2 x 1 0 i^ 

1. lxiOi\ 1. 35X1015. 1. 2X10^5^ 
1. OxiOi\ 7. 5X101^ 5. 5xiOi*cm 

[00 23] ^iOf^, ^5;^i:LT. 1 6 0 O'C. 3 0 

n- Mxe^2^^MJ:0il^{PJ(C. B;t?^i^ 
$ii;:rp^^-;?.^i|Sc3:^-'?^fiJt$fia.. wOvSfi^bT- 

' mj:^}:::m2comm^^^n^mi (out d i f f u 
s i o n ) D . n- m:j^^m2commmzB<om 
mijmTLfzmm^m^^i'Lhtmz. ^ ^y^&xizx 
t^:>^~>'i)mm.Lxmi'B'^fpm^iztch. ■■ 

[00 24] C[S2 (c) iC^-rX^D ^l^gg^. RI 
E (Reactive Ion E t c h i n g ) tC J; 

0. n- Sxeji2^o^;i^$rX'y^>^^LT. e 

[0 0 2 5] ^iof^, 108 or. 3m^(7ymmit^ 
:z<^t^. mmtm^^ixhfzib. Bimitmz 

mm3^±tsn-m:^\::m 2 commit. tMik^oyB:^^m 

[0.0 26] en 3 (a)C^-rxMD p- 
J^3^-^t;n-^xe^2±c. B<7)\ilMi)m^^i^t 
1^^i7)?9gX'^^l 50 0-0. 3 0:^<7jxe:$?^>'^;W 
fiSt:^ ( mt\f. it^%^^^m (Chemical V 
apor D e p o s i t i o n ; C VD^) ) t2 j; 

[0027] <r<7)t ifay\-'7-MOSFET^y- 

I, p^A:-xlij^37:?^4»^ffl^-r ^^/i-ii 5^/1:^'^^ 

^of^i/fifc. y-hm-im7f}-^mm^-r^^}u^5iz 

[0028] P^'<.-XMf^3;5?-^araf- 



5 1 P,^<-;?.^iS 3 ^ i7) p N ^-^co tot- b >f i- mJEi ; 
i-^T^^^^ii. y"h^fkM7;:?^^|^Mf-^^./!.ji5 

<^^^mmmzx->xm'^^tihfzisb. zn^izm^^^ 

[0029] Zcr)J:d^y-'70 :t7M^0|SMy\°V-M 

o s F E Tii . nm^j: t'tz j:->xy-h mM{zmj±:^^m 

1iUX^Kp^^Xo^j:VmbKc->Xi> . mMi)mix^j:\e^Xo 
iz^^zt:^^x^hfzi!b. y-vi;>j-vMoti7)tJt^ 
x^^^m^.i-tzt:/}<xt^. tfz. milZ9R-tX 
oiz. pm^-:^mmsii. v-^mMiotw^tx 

. 5 1 r>m^-xmm3 tcoPNm^co\iiuh-( ymm^ 

f 'iffl LT^®^ ^-fum 5 h'y^:^y't^ Z t iJ^X^ 
mUt. P^^r-^TiilS3;t»^^tib$ilT^<T70 

fjffl LT P M<-;^^J^ 3 :^;*4>^^ e^if i; t ^ 3 
Z)Lii^X^t£:V^fi}h. pM'<.--^^^3^y-xm^Bl 

^h<ry\iZ-^-m:nm:hhty>^7^^. 
[0030] ^jo. im<--yM'^3oy^Wk\m.'k-m 

zti)^x'^t. ttz. '^mmmmxi,mi\:^^Mizj:'ox 

^j^U-MOSFET^mMLX^'^^tK ZtL^i^O 

^y^rm^-^x^LXot-r^t. p^<-x^i^3^ 
^Mi'^^^-ji'msmi^t^m^m^m^i'^mizisiftB. 

/oy - V 'J ;r :7McoM o s F E T ^mm^t zt^m 
ii^^c zcotii^. ':^m:tmmcoxoizs 

'yVoy^m^-^tim-^tit^xmmMKm 

-M O S F E T ^m^-f^ Z t ^^'^ h. 
[0 03 1] ^T^c. >--7i;^:7MiO|i^ys''7-MOS 

F E T tc-r ^ /**^tm . iMi^i^^mfz-rj: o izmmi- 

m^^fzM^izit^ju V ^ynKi^^^ ^f^ib^ mm^^ 

^(tiit^^-^-r. ^^i^^-iiry(7:>i&.^immiomm.^j: 
z t ^^^.-t^ t . im^zmikt/^mmxh^ t ^ . 

Lh-L^j:^^h. S i C ^mi-^tzi%-^lzl±\i;u'h-( y^K 
f}^i^'Jz3ycoi'o3mf^<. ^®f''V^^;uM5^lfp^^ 

m<Lfz'o^mi}}m^m<Lx^^x^^rzih>. y- 
-7 v:tymc^)mmmM o s f e t ^^t-f -s. ^ t 

[0 0 3 2] ZZX\ ^®f-^,^^/UJi5'^p^^^AM 

ms^^tsn- m:j^t'm2(rmmizmm,Lx\'^^^K ± 
i^mmitxmzx -> T'ps^-y.^11^'3 ^'^t^ n - m. 

:^'^m2i7:^mM<r>m^B^t>mK^'ixX\^htzi^^ ic7)X 
o^®^-v^^;U'^5i.^aift3i'^^<=Sf^:ti^. pm.^- 
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[0034] ^mmmmiT^x oizmmkitiM^n'ofc 
^jcjB.(t-& Bj7)mim^Mmz_^j^MmLj:i. z_^m 

L, ^ i^t,z±tm^mi\:j:m^mLtz^-hmmi-^ ^^fi' 
^^-ji-mst^i^co'^.^ tBcor^^'s^m^^^cos i ms 

[0 0 3 5] =Srii3. M^^T/P- Mxf^^^'-r 
miririo^j:t:-':>fz. 

[0036] <ii7)ii£7),'^js(c^$ixi) A 1 ^mm^^^i: 

#<=S:-:>T*5 0. ZcoU^ A:otm:f}mm^^^-fl;m5 

iim^mmizLx^x^h t . m^AX o i^m-^i^u. 

Ba)^^m:¥i^mzi&TLXi5^. i}-'om-'M&t^j:->X 

v^^, ^LT. Atzi6\.^XMM^m^ 

^i>-y x.B <^m^:/)<mDu LXy . Mi^mzit . M^a 

^mrrtLxm^AXDm^^ijitixi oi^cm-^ m 
[00 3 7] zi^mm^di3^^h-^f)^hXoiz. pm^ 

^itx-mm^^ ^^A-m 5 ^^-r ^ <i t ^-x-^ . 'm-m 

^x^^Jl'm5t/ipm^mz^m:L^j:\^^X o iZV^ t . 
t^MMiZ^itLfz i>(^ (abrupt junctio 

n) x^h^zttm-^^^ir^^K ij^Ltix^jiz^ mm 
•^^^-^\^m5tpm^~xmi^3^)^miz:^^-^x. bco 

m.mt/^MM^Z^^-:>X\^^^fzi^^ ^g^tCMOSFET^ 

y-'^o^ymiz^^ztt^X'^^. ttz. a®^^^^ 
}im 3 t<-7^m.m3iom^rizt6ifr^ Bco-m^ra y r 
/i^2:MMiztx\^^^rzib. y-'7V:^ym^mw.tL 



[003S] zixity~^0:^yt^^ztxv~x^ 

)i^^-^mitPNm-^^^mc^MmzimL^ ttzp 

L, B<7^m^y*^yT'^ /Ut/^MM^j:{it':3L:^^f\-^~mM. 
<-thZtf)-T^t. 

[0039] ^htZ. m5^R.X^^t. m^AXDh 
t.m^-^j:MmA/h^r^m) ^J:j ->XB.crimmmTL 

x^^hzttf^^i^^^. zi7)B:omm9)^i&rLfzmmit. 

a iZitim LX^^t. Z (7)m.^rU 3 a iZ^ ifhB iOii^^ 

m^HziSiTLx\^-^:hzt^-^. pm<~xmm3<^m 

[0040] C^3 ( b ) tZ^^X^D <^IC. ^ffi^A- 
'^vUii5:O±^0Rfr.^Ml^t::LTOM2 l$ri£gL. Zix 

^v^mi. 7 0 0'C, K->Cfi:iil X 1 Oi'-cm-2i: 
[004 1 ] cms Cc ) tC^-rx^D ^LT. LTO 

-r^>;p;i.5i7)±coHify^^i^CLTOM2 2^1ESL-. 

m4 (a) C^TX^D LTOM2 2^^^L:^C^, 
mUcO±iz^j,yhmt(H2 +O2 (ci:-S.y\Mni^'x 
-vi^'i^sr'^tf) (Cj:0y-biSiId^7^^g^-fl>. Z 

[0042] ^Of^, ^-h^M7£0±tl.-K>Ji^'Jn 
yt-^h^j:hy-hmMSz:hPCWDI,zX^Oim:'t^. 

zcDt^iD^m^mieoo^cti-^^. ^ 

.CI14 (b ) t;^^x^r?i#^#\ y-hmmmcr, 

2 5r-C'^ 0 . ^JP,f3ct3 1 0 0 0*C^T--7l,'2r^f ^ . 

[0043] CI14 ( c ) iz^.-rxm: ^ lx. mi^x 
i7)^mxj^-y V y^izXK^v-xmMi omfi^u^ 
yw^i 1 ^rwrn-r^. ^tz. mmmzi 0 oo-cor 
xwpir^To. z<r>X'j(^zLx. muz^t^y^v- 

UOSFETi)<^^-t^. Z<r>Xoi^Z^^LfzWm^^'7 
[ 0 0 4 4 ] :*:M0 S F ETtiy -"7 U ^7^^^^^ 

it. pm^-xmrnstmrn^^-^-^mstcomco^m 
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i^^^it^-^h. :L<n:it{zx^. f-^^^/^t?)^,^^ 

w.<'-x^^3jSi,vf^^}.^^s[z^y)it^rwzmmz 
^^y-ymMsi^znLxiLir^uryf.^m^i-^t. *f 

i^^^i^, v->;.i:^i ot Ki/-f >^©i 1 i:i7)f^(c 

Tn- W:L.\::m2cnmmu<nw^^M<'th:Lt\.z^-> 
I E t; J: ^ X v ^ >'^X^ ^ 'Sr < U T t JJeSif^ * t# -S, 

10048] {%3mmm.) mm\mmmx'\t. 

^-v ^^/I.-;! 5 *■?FMt-^^^7)xh•:^'^^-^/^^:^<7)^(- 
T--;^3^^L^^^^-Cc,J:^•,^ o^*?. Xf^'drf^^;!. 

t0049]mL. C:^0^-^{cfeuTi^>. 
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x^-^hi)K mmi\:jimzKtxT:^-Mm mt 

if. m^mmm (RTA ; Rap id t he rma 
. 1 annea 1 ) ) ^t^LTiJ;!,^. ^fif:^ttU, 
fiS^J^tf^vStt;<?'x4'Tv\nyy^>'r^ffltV 'l 6 0 0 

h b nmz . m.^m<^mmxhhtiih. b 

[0 0 5 03 tfz. pm^-7.mm3^m^^hfci^cD 
B^o>r:t>a;?a:^(^. n- mjo.^m2comm^mt^ 

■ ^tfzmz^-oxtxi-^. ^<^^'jizi^*j^>'m^m^m 

f^l-tzmz^yi-y^iX^niif^ n- Mxh-^20Si 

m ^ mm^zmui ^^^ti ubizm^m^t t ftixtf ^ ^ ^ 

V^p^^-;^^i^3(7)Ji£7)n- Mxt^M2>>i'-^i<;'r^ 
t ifX% ^ ^ J±tc. ^ viiAic J; !> ri- '^x t'ii 2 

■ [IMl ] ^%mizt^t^i:>:^Tly-^m^^V'-UOSP E 

^^^-tmmmx'ht.. 

tIM2] dl tC^-f7°U-— MOS FET^Oil 
imS] [12tZgg<r^-^-^M>'N°'7-MOSFETcO^ 
[H4] Il3(C^<7°P-:^^y\V-MOSFETiOS^ 

[ [M 5 ] B ofes^^-s I s g?^ i-fzmm^w.^^'tm 

rue] l^5l^^n^-;^M>'\°y-M0SFET2r^-rfflT 
l-n* 2."'n- ^Xt'^, 3-p^ 
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